Target validation of cytochrome P450 CYP1B1 in prostate carcinoma with protein expression in associated hyperplastic and premalignant tissue.
To investigate the localization and distribution of cytochrome P450 CYP1B1 protein expression in patients diagnosed with prostate carcinoma compared to those with bladder carcinoma. To validate CYP1B1 as a molecular target for the development of selective cancer therapeutics for use in combination with radiation. Prostatectomy specimens (n = 33) of moderate Gleason grade (3 + 3 and 3 + 4) were analyzed immunohistochemically for CYP1B1 protein expression using a specific monoclonal antibody for the enzyme. The intensity of CYP1B1 staining was assessed both semiquantitatively using visual scoring and quantitatively by spectral imaging microscopy using reference spectra and compared with bladder carcinoma (n = 22). CYP1B1 protein expression was present in 75% of prostate carcinomas (n = 27) compared to 100% of bladder carcinomas (n = 22). In both cases, CYP1B1 protein expression was heterogeneous and localized in the cytoplasm of the tumor cells but absent from the surrounding stromal tissue. CYP1B1 was also detected in premalignant prostatic intraepithelial neoplasia (n = 2, 100%), as well as noncancerous tissues, including benign prostatic hyperplasia (n = 27, 82%), metaplastic prostatic urothelium (n = 8, 100%), and hyperplastic prostatic urothelium (n = 14, 100%). Higher CYP1B1 protein expression in bladder vs. prostate carcinoma was confirmed by their corresponding average normalized absorbances (+/- standard deviation), measured as 1.40 +/- 0.44 and 0.55 +/- 0.09, respectively. Overall CYP1B1 staining intensity in prostate carcinoma was similar to that in prostatic intraepithelial neoplasia, benign prostatic hyperplasia, and hyper-/metaplastic urothelial tissue. No CYP1B1 was detected in normal prostate tissue. CYP1B1 is overexpressed in prostate carcinoma at a high frequency and is also detectable in the associated premalignant and hyperplastic tissue, implicating a possible link with malignant progression and CYP1B1 as a suitable target for therapy. Spectral imaging microscopy has highlighted differences in CYP1B1 protein expression between different cancers.